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AI is Part of Our Everyday Lives
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AI in Transportation and Renewable Energy

Big Data:  > 109 sensors

Large complex networks:  106 nodes

Real time and long timescales:  10-3 - 108 sec



Welcoming AI With Open Arms?
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What Does it Mean to “Trust” AI?



What Does it Mean to “Trust” AI?

Ethical
AI promotion of justice 

and avoidance of 
discrimination

Understood
Humans understand 
how AI works, and 

who controls the way 
it works

Safe
AI works as designed 

under all operating 
conditions

Explainability, Transparency, 
Accountability

Fairness, Equity, 
Privacy

Security, Robustness, 
Resilience



AI Trustworthy Design Decisions - Transportation

Safety and resiliency
unexpected situations

Ethical and explainable 
autonomous decision making

What level of performance are 
we willing to sacrifice to ensure 
decisions are understood?

How do we ensure that AI will 
work as designed despite 
unforeseen circumstances?
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AI Trustworthy Design Decisions – Smart Grid

Equitable optimization of 
local/global trade-offs

Private and secure 
connectivity

Who governs data access and 
how it will be used? Who is at 
fault in the event of a breach?

How do we ensure equity and 
justice amidst uncertainty? 
What are the criteria for human 
intervention?

Adapted from NREL Interconnections Seams Study (2021)



Trustworthy AI Centers on Human Understanding

Architectures designed for privacy, 
security, and accountability

Impartial and explainable 
algorithms

Validation methodologies 
for dynamic systems

Uncertainty quantification 
and decision frameworks 

Trust will not 
emerge on its own; 

we need to carry 
the water on this!

How do we establish trust 
while building AI systems? 

How do we ensure public 
trust in AI decisions and 

outcomes?



THANK YOU!

Dr. Bob Ledoux
Program Director
ARPA-E

Email: robert.ledoux@hq.doe.gov

Let’s Continue the Discussion!
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